Rotenone-insensitive NADH dehydrogenase is a potential source of superoxide in procyclic Trypanosoma brucei mitochondria.
The rotenone-insensitive NADH dehydrogenase isolated from mitochondria of the procyclic form of Trypanosoma brucei has the ability to produce superoxide anions (Biochemistry 41 (2002) 3065). Superoxide production by the purified enzyme was 60% inhibited by diphenyl iodonium (DPI), stimulated significantly by ubiquinone analogues, and unaffected by metal ions. Production of reactive oxygen species (ROS) in intact cells was not affected by addition of rotenone with proline and malate as substrates; however, addition of rotenone inhibited 41% ROS production with succinate as substrate. These results suggest that complex I is not involved in production of ROS and that succinate-linked reversed electron transport occurs in trypanosome mitochondria. Superoxide formation in mitochondria with NADH as substrate was stimulated by antimycin A but was unaffected by myxothiazol plus stigmatellin, indicating that bc(1) complex is not a source of superoxide. DPI and fumarate inhibited by 68 and 36%, respectively, the rate of superoxide production with NADH as substrate. Addition of both fumarate and DPI blocked 70% superoxide production in mitochondria, a total inhibition similar to that observed with DPI addition alone. These results suggest that the rotenone-insensitive NADH dehydrogenase in addition to NADH fumarate reductase is a potential source of superoxide production in procyclic trypanosome mitochondria.